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Abstract
Accents can have a detrimental impact on interpersonal

evaluations. However, the influence of specific language er-
rors remains less understood. The present study tests how ac-
cent strength (constructed as a graded factor obtained through
ratings) impacts evaluations of speakers’ personality traits
(warmth, competence) in the German-Polish context. More-
over, this study intertwines accentedness with two L2 typical
error types: phonological (vowel substitutions) and grammati-
cal (gender agreement errors). Results indicate that L2 accent
strength had an unfavorable effect on speakers’ competence but
positively influenced warmth. The perceived competence was
reduced by both error types (phonological, grammatical), while
warmth was decreased solely by grammatical errors. The error
effects diminished with increasing L2 accent. Finally, Polish
participants were less sensitive towards errors and particularly
resistant towards phonological substitutions when rating speak-
ers’ personality.
Index Terms: L2 accent, grammatical errors, phonological
substitutions, personality trait, speaker perception, attitudes

1. Introduction
Non-native (L2) accents provide an important source of refer-
ential information about speakers. They can be salient indica-
tors of (out-) group identity and, thus, situate the speakers in
a geographical, ethnic, cultural, and social dimension [1, 2].
When perceived by L1 (native) listeners, accentual variation
does not only hinder intelligibility [3], and introduce additional
processing cost [4, 5], but also elicit negative biases against the
speaker. It, for example, diminishes the perceived credibility
of statements [6], hinders the estimation of the speaker’s affec-
tive state [7], and triggers unfavorable evaluations of personality
traits [2, 8]. Regarding the latter, a meta-analysis by [2] exam-
ined the effects of L2 accentedness on personality trait assess-
ments across 20 studies including several languages. The over-
all findings revealed that while L2 accents led to widely reduced
ratings of the speakers’ competence and dynamism, they only
modestly decreased the evaluations of solidarity. A possible
explanation for the differences in how L2 accent affects compe-
tence compared to solidarity/warmth could be that competence
is particularly influenced by linguistic performance. Increased
accentedness, as well as uncanonical grammatical or phonolog-
ical variants (errors) might impact the speaker’s competence
traits like their skillfulness, capability, and confidence, while
traits falling into the dimension of warmth, such as a speaker’s
friendliness and sincerity, seem to be less affected.
However, studies investigating how L2 accents influence per-
sonality trait assessments seldom delve into intricate patterns
within the acoustic data, although L2 variation takes place on

distinct linguistic stages. Most often, L2 speech contains sys-
tematic phoneme substitutions from L1 phonology (e.g., Pol-
ish learners’ production of long-tense German vowels as lax
counterparts [9]) alongside with an increased occurrence of
morpho-syntactic violations (e.g. gender mismatches [10]).
The speaker’s L2 background might be also detected based on
subtle suprasegmental changes (e.g., deviation in stress timing
and speech rate [11]), and unconventional lexical-semantic se-
lections [12]. Thus, it seems beneficial to tease apart the ex-
tent to which different error types influence how speakers are
perceived in their personality. Prior research identified differ-
ences in the effect of grammatical and phonological errors on
L2 accent strength ratings [13, 14, 15]. Our previous study,
for instance, has shown that both error types affected the per-
ceived strength of L2 accentedness, with phonological errors
exerting a greater influence in Polish compared to German lan-
guage [15]. In contrast, when [13] introduced grammatical er-
rors in their stimuli, L1 listeners assigned higher accentedness
ratings to ungrammatical utterances when spoken by L1 but not
by L2 speakers. Studies using event-related potentials (ERPs)
have demonstrated that L2 accents significantly diminish neu-
rophysiological reactions to grammatical errors and slips of the
tongue [16, 17, 18]. Thus, the impact of how much weight those
errors carry in interpersonal evaluations might also vary as a
function of L2 accentuation, diminishing the errors’ adverse im-
pact when embedded in highly accented speech.
Speaker perception can be furthermore influenced by listen-
ers’ biases towards their national and cultural background [19].
The present study assesses interpersonal evaluations within the
German-Polish context. Germany and Poland, as neighboring
countries, share a long and complex history, which might con-
tribute to attitudinal biases between their respective populations
[20, 21, 22, 23]. In this context, the historical, cultural, and
political backgrounds might result in varying effects of L2 ac-
centuation on the assessment of personality traits across the two
countries/accents investigated.
The current study tests the impact of accent strength and L2-
typical error types (grammatical and phonological errors) on
two personality trait dimensions, that is, the speaker’s warmth
and competence, adapted from the Stereotype Content Model
[24]. It goes beyond previous research in the field of L2 speaker
perception by (a) treating L2 accentedness as a continuous
feature instead of assuming a binary distinction between ’na-
tive’ and ’foreign’ [25, 26], (b) testing specific linguistic errors
(phonological and grammatical), and (c) applying the matched
guise technique [27] across same structured German and Polish
experiments (same bilingual speakers across both experiments),
to minimize effects based on speakers’ voice characteristics.
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2. Experiments
We conducted two same-structured online perception studies.
The experiments were part of the larger project entitled ’Gram-
matical tinnitus and its role in the perception of foreign lan-
guage accent. A comparison of German and Polish (GRANI-
TUS)’ and matched in their experimental design. Participants of
each experiment listened to sentences in their L1, produced by
4 male bilingual speakers, of which two had an L1 German/L2
Polish and two an L1 Polish/L2 German background. This way,
speakers who produced L1 sentences for one experiment, also
recorded L2 sentences for the other experiment. Sentences of
the L2 accent condition were marked by subtle accentual vari-
ation across the whole utterance. On top of that, utterances
were of three different sentence types: They either contained
a phonological substitution, a grammatical error, or no explicit
phonological or grammatical manipulations (control condition).
L1 listeners were asked to listen to sentences and to evaluate
the speakers’ personality traits (warmth and competence) for
each sentence occurrence. For each sentence, they additionally
rated the utterance’s L2 accent strength. In this study, the accent
strength ratings (1-7), as well as the error types (phonological,
grammatical, control), serve as predictors for the personality
trait evaluations (warmth, competence). Please find our exam-
ple audio stimuli, the database, as well as all statistical scripts
under this link: https://osf.io/ahyzc/?view_only=
9f1152aa48a044208359cff83b44acd0

2.1. Predictions

Based on previous research, we predicted that: (H1) Increased
L2-accent strength will result in less favorable personality trait
evaluations for competence, but not necessarily for warmth, see
[2, 8]. (H2) Errors (grammatical and phonological) are more
perceivable in less accented speech (more L1-like), see [16, 17],
and will result in diminished competence ratings only for lower,
but not for highly accented speech (more L2-like). (H3) Phono-
logical errors will have a stronger impact on unfavorable com-
petence ratings in Polish than in German, see [15].

2.2. Acoustic material

36 unique written experimental sentences were created for each
language (German, Polish). Three versions of each sentence
were derived (forming a sentence triple): control sentences
(no phonological or grammatical error), sentences contain-
ing a phonological substitution, and sentences containing a
grammatical error, resulting in 108 utterances. Sentences of
both languages were of comparable length and followed the
same syntactic structure. They consisted of general statements
about various topics, mainly simple expressions about a person
or object. The three versions of each triple differed only
in the critical region, a prepositional phrase consisting of a
preposition, possessive determiner and critical noun (two or
three syllables long), see Examples 1 and 2. The violations
included in the design were all typical for L2 learners of
both languages. The phonologically anomalous condition
contained a categorical vowel substitution in the stressed,
penultimate syllable of the critical noun. Three native vowels
were produced as L2-typical counterparts in an equal number
of sentences. German learners of Polish tend to produce Polish
lax vowels embedded in stressed syllables as tense vowels
from their vowel inventory. Polish learners of L2 German,
however, frequently replace long tense German vowels with
lax vowels from their L1 vowel inventory [9]. Additionally,

the data contained substitutions between /Y/ and /1/. /Y/ does
not belong to the Polish phoneme system and is therefore
typically substituted by Polish /1/. /1/ is not part of the German
vowel inventory and typically produced as /Y/ by German L2
Polish learners. As a result, for German stimuli, the following
substitutions were introduced: /e/→[E], /o/→[O], and /Y/→[1].
Polish sentences contained the substitutions /E/→[e], /O/→[o],
and /1/→[Y]. The grammatical errors consisted of a gender
mismatch between the possessive determiner and the noun in
the critical sentence region. Learners of languages with lexical
gender (e.g., German and Polish) typically have problems with
correct determiner-noun congruence [10].

Example 1: Sentence triple (German Experiment)
Lena befragt die Lehrerin. . .
Lena consults the teacher

(i) control
. . . zu ihrem Fehler in der Klausur.

about her[masc] mistake[masc] in the exam
(ii) phonological error
. . . zu ihrem F[E]ler in der Klausur.

about her[masc] mistake[masc] in the exam
(iii) grammatical error
. . . zu ihrer Fehler in der Klausur.

about her[fem] mistake[masc] in the exam

Example 2: Sentence triple (Polish Experiment)
Nina robi porządek . . .
Nina makes order
(i) control
. . . w swojej kwaterze przed przyjazdem gości.

in her[fem] flat[fem] before arrival guests
(ii) phonological error
. . . w swojej kwat[e:]rze przed przyjazdem gości.

in her[fem] flat[fem] before arrival guests
(iii) grammatical error
. . . w swojej kwaterze przed przyjazdem gości.

in her[masc] flat[fem] before arrival guests

Materials consisted of digitally recorded sentences. They
were produced by four male speakers with a bilingual (unbal-
anced, advanced L2) language background, selected out of 6
speakers based on pretests (speakers’ accent strength and per-
ceived age). Each of the speakers recorded sentences for both
languages, resulting in all speakers recording L1 and L2 ac-
cented sentences. Note that sentences recorded by L2 speak-
ers contained a subtle accent throughout the sentence (based on
suprasegmental variation), independently of the manipulation in
the error conditions (control, phonological error, grammatical
error). Speakers were instructed to produce phonological and
grammatical errors on purpose. All recordings were examined
by at least two phonetically trained linguists for no other cate-
gorical changes. If a recording contained any other categorical
violation than the intended one, it was re-recorded. The dif-
ferent versions of experimental triples were distributed across
three lists such that each participant listened to one version of a
sentence triple only. To avoid a disproportional number of rat-
ings (personality traits and accent strength) for single sentence
occurrences, sentences were presented twice, once for the rat-
ings of a speaker’s warmth and once for competence. L2 accent
strength was rated on each sentence occurrence. Thus, 36 sen-
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tences appeared on each list. Due to the repetition, this resulted
in 72 trials per participant. The material was fully randomized.

2.3. Rating material

The speakers’ personality traits were rated on two dimensions,
warmth and competence, adapted from the Stereotype Content
Model (SCM) [24]. The SCM suggests that people form stereo-
types and personal evaluations based on how competent and
warm a person or group of people appears. Based on the model,
competence relates to a person’s capability, while warmth per-
tains to the intentions towards oneself or one’s group [24]. The
present study utilized ascending (left to right) 7-point semantic
scales representing adjective pairs adapted and translated from
[28], see Tables 1 and 2. Besides evaluating the speaker’s per-
sonality, participants rated the question ’How strong is the for-
eign accent?’ on a 7-point scale, reaching from ’no foreign
accent’ (German: ’kein Fremdsprachenakzent’, Polish: ’brak
akcentu’) to ’strong foreign accent’ (German: ’starker Fremd-
sprachenakzent’, Polish: ’silny akcent’). None of the scale pre-
sentations included numbers.

Table 1: Adjective pairs for warmth

German Polish English transl.

unfreundlich - nieprzyjazny - unfriendly -
freundlich przyjazny friendly
kalt - warm zimny - ciepły cold - warm
bösartig - źle usposobiony - bad natured -
gutmütig dobrze usposobiony good natured
unaufrichtig - nieszczery - insincere -
aufrichtig szczery sincere

Table 2: Adjective pairs for competence

German Polish English transl.

inkompetent - niekompetentny - incompetent -
kompetent kompetentny competent
unsicher niepewny siebie unconfident
(selbst)sicher pewny siebie confident
unfähig niesprawny - incapable -
fähig sprawny capable
unbeholfen - nieuzdolniony - unskilful -
geschickt uzdolniony skilful

2.4. Procedure

Participants first took part in an ERP experiment, which uti-
lized extended acoustic material and is not further discussed
in this paper. Approximately one week later, they were sent
a link for the perceptual experiment. The experiment was pre-
pared with PsychoPy [29] and conducted on the Pavlovia plat-
form (https://pavlovia.org/). The experimental ses-
sion started with written instructions. Participants listened to
automatically played sentences and rated the speakers’ person-
ality traits and accent strength on 7-point scales (four for the
personality traits, one for accent strength) displayed on the
screen. Once the participant selected a point on all scales, a
green button appeared at the bottom of the screen. By clicking
on it, the participant proceeded to the next trial.

2.5. Participants

63 participants took part in the study. The German participant
group included 33 listeners (17 women, 16 men) aged between
21 and 35 years (M=26, SD=3.8). They were mostly students
at Philipps-Universität Marburg. Eight participants were non-
students. The Polish participant group consisted of 30 listen-
ers (16 women, 14 men). They were students at University
of Wrocław, aged between 21 and 31 years (M=23, SD=2.4).
None of the participants reported knowledge of the vice-versa
language nor a background in the field of linguistics.

2.6. Statistics

The statistical analysis was conducted with R [30]. A Linear
Mixed-Effect Model (lme4, [31]) was fitted with the Person-
ality Trait Rating (1-7) as the dependent variable. Note that
for the Personality Trait Rating we averaged the results ob-
tained through 4 semantic scales for warmth and competence
respectively. Fixed factors were the Accent Strength (1–7), the
Personality Dimension (warmth, competence), the Error Type
(control, phonological error, grammatical error), and the Lan-
guage (German, Polish). The model included random slopes
for Participant and Sentence Triple, with random intercepts for
Accent Strength, Personality Trait Dimension, Error Type, and
their interaction. We also included a random slope for Speaker,
with Accent Strength, Personality Trait Dimension, Error Type,
Language, and their interaction as intercepts. Some random in-
tercepts had to be removed due to convergence issues or high
correlation. Ultimately, the model contained random slopes for
Speaker, Participant and Sentence Triple and random intercepts
for Dimension and Accent Strength for each of them. To eval-
uate the effects’ and interactions’ significance, a Type II Wald-
Chi-Square test (car, [32]) was performed. Pairwise compar-
isons (emmeans, [33]) were calculated on significant interac-
tions. In total, 4536 datapoints were submitted to the analysis.

3. Results
Firstly, we predicted that increased L2-accent strength ratings
will result in less favorable personality trait evaluations for com-
petence, but not necessarily for warmth (H1).
The results revealed a significant (lower-level) interaction be-
tween Accent Strength and Dimension (W(4)=149.63, p<.001).
As illustrated in Figure 1, increased accent strength reduced the
perception of the speakers’ competence, while it had a some-
what positive effect on the the speakers’ warmth traits.

Figure 1: Personality trait rating by Accent Strength and Per-
sonality Trait Dimension.
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Figure 2: Personality trait rating by Accent Strength, Personal-
ity Trait Dimension, and Error Type.

Secondly, we hypothesized that errors (grammatical,
phonological) will result in diminished competence ratings only
for lower, but not for highly L2 accented speech (H2).
The data revealed a significant 3-way interaction between Ac-
cent Strength, Personality Trait Dimension, and Error Type
(W(4)=8.15, p<.05). For competence, at an estimated Accent
Strength Rating of 1 (no accent), pairwise comparisons indi-
cated significantly lower ratings for the grammatical (z=-9.72,
p<.001) and phonological condition (z=-4.46, p<.001), com-
pared to control sentences (Figure 2). Within the competence
dimension, for the highest estimated Accent Strength Ratings
(7), we found no significant effect of errors (grammatical and
phonological) compared to the control condition. This differ-
ence indicates a decline in the error effect with increasing ac-
cent strength. As illustrated in Figure 2, phonological violations
seemed to have an overall smaller effect on the evaluation of
a speaker’s competence than grammatical errors. Surprisingly,
for the evaluations of warmth, the results confirmed a signifi-
cant effect of grammatical, but not phonological errors in the
lowest accented sentences (1) (z=-2.92, p<.05). For the highest
estimated Accent Strength Ratings (7), we found no significant
effects of errors within the warmth dimension, see Figure 2.

Figure 3: Personality trait rating by Personality Trait Dimen-
sion, Error Type, and Language.

Based on previous studies, we additionally hypothesized
language-specific differences in the impact of grammatical ver-
sus phonological errors (H3). The analysis indicated a signif-
icant interaction between Personality Dimension, Error Type,
and Language (W(4)=7, p<.05). As can be seen in Figure 3,
for competence, errors seem to have a similar effect across the
two languages investigated, with the differences between error

type (phonological, grammatical) and control condition being
less pronounced in Polish. Against our prediction, the compar-
ison revealed significant effects for both error types in German
(grammatical error: z=-10.88, p<.001; phonological error: z=-
4.19, p<.001), but only a significant effect of grammatical errors
for Polish (z=-4.27, p<.001).

4. Discussion
The present study explored how accent strength and different
error types (phonological and grammatical) influence the
perception of a speaker’s personality. German and Polish
participants listened to utterances and evaluated L1 and L2
speakers’ warmth and competence traits [24], as well as the
sentence’s L2 accent strength (used as a predictor for the
analysis). The utterances either contained an L2 typical vowel
substitution, a grammatical mismatch between determiner and
noun, or no such error.
Our study found both, the accent strength and specific lin-
guistic errors to influence speaker perception: Firstly, L2
accents had an overall unfavorable effect on competence,
but positively influenced the speakers’ warmth. Secondly, in
line with the reduced attention towards L2 embedded errors
indicated by previous research [16, 17, 18, 13], phonological
and grammatical errors negatively affected the speaker’s
competence at the lowest, but not at the highest ratings of
L2-accentedness. Regarding warmth, only grammatical errors
resulted in decreased trait ratings, and this effect vanished for
highly accented speech. Thus, our results indicate a decline in
the effect of errors with increasing L2 accent strength when
evaluating speakers’ personality.
As expected, our data also revealed language-specific differ-
ences: In German, both error types decreased the perception
of speakers’ competence and warmth. Contrary to our third
hypothesis, in Polish, the negative impact of grammatical errors
on competence was the only significant effect observed. Thus,
the results suggest that Polish participants were less sensitive
to errors, and particularly resistant towards phonological
substitutions. However, in our previous research examining
the perception of L2 accent strength [15], Polish participants
showed greater sensitivity to phonological than to grammatical
errors. We attribute this asymmetrical behavior to differences
in evoking judgments related to accentedness and personality
traits. Although biases against the vice-versa culture might
have influenced the findings, we did not find any significant
interaction between the personality dimension (warmth,
competence) and the languages investigated (German, Polish).

5. Conclusions and future research
Both L2 accent strength and the occurrence of errors (grammat-
ical and phonological) can influence the speaker’s personality
is evaluated. In our study, accent strength negatively impacted
competence but had a positive effect on warmth. Additionally,
grammatical errors carried more weight than phonological er-
rors when assessing competence. The present research was lim-
ited to explicit ratings. In a follow-up project we aim to compare
those results to more unconscious measures, using the Implicit
Association Test. Future studies could also investigate differ-
ences specific to language and L2 accents, as well as additional
error types. Another key question concerns how listeners’ fa-
miliarity with L2 accents, along with their attitudes towards the
vice-versa culture, influences assessments of personality traits.
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